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originally provided in the specification with a version placing the sequence listings in proper 
form. This submission includes no new matter. 



Accordingly, Applicants submit that application is now in condition for allowance. A 
Notice of Allowance is requested, and a prompt mailing thereof would be much appreciated. 

Should the Examiner have any questions concerning this communication, he is welcome 
to contact the undersigned attorney at (650) 330-0900. 



REED & ASSOCIATES 
800 Menlo Avenue, Suite 210 
Menlo Park, California 94025 
(650) 330-0900 Telephone 
(650) 330-0980 Facsimile 



Conclusion 



Respectfully submitted, 




Mark A. Wilson 
Registration No. 43,275 
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Appendix A 



SEQUENCE LISTING 



/o 



SEQUENCE LISTING 



<110> KEASLING, JAY 

XARTIN , VINCENT 

P ITERA , DOUGLAS 

KIM, SEON-WON 

v: ] THERS III, SYDNOR T . 

YOSHIKUNI , YASUO 

NEWMAN , JACK 

KHLEBN I KOV , ARTEM VALENTINOVICH 
<120> BIOSYNTHESIS OF ISOPENTENYL PYROPHOSPHATE 

< 1 3 0 > :. C 0 - 0 0 0 7 

<14 0> lu/006, 90? 
<141> J:.'0I- 12-06 

< 1 6 0 > I - 

<1 ■";>> i\iten:ln Ver. 2.1 
<2I0> 1 

< 2 : i > : i & 5 

<212> [JNA 

<2 13 > Artificial Sequence 

< 2 2 0 > 

<J2.:> :>iscr ipc i jji of Artificial Sequence: Synthetic 
Acetoaeetyl -CoA thiolase nucleotide sequence 



<-;■_):>> : 
atgaaaaat t 
ctcgctt cca 
gcaaaaatcg 
ctggggcaaa 
ggattcacgg 
gccatt cagg 
gc cccccact 
tacgacgtaa 
accgccgaaa 
ctaca t cac 
g '.. c ccgg a a 
aaagcgadtr 
acagtca ccg 
gaagaa: jtg 
agcggtggcg 
tta caaotgg 
gctgca ::agt 
aacggo iggg 
acactat tac 
ggcggcggtc 



gtgtcatcgt 
ccagcgccat 
attcacaaca 
atccggcgcg 
tcaataaagt 
caggtcaggc 
tact cgatgc 
tcctgcgcga 
ac gtggctaa 
agcgtaaagc 
acgttg-cac 
caacggctga 
ctgggaacgc 
cggcgctggc 
:gccc:cc3c 
cggggctgca 
z r-ttgccgt 
cc accgcgct 
atgc catgca 
agggaat tgc 



cagtgcggta 
cgacctgggg 
cgttgatgaa 
tcaggcactg 
atgtggt teg 
gcagagcatt 
aaaagcaege 
tggcctgatg 
agagca -gga 
ggcag-cg-a 
z eg aaag a aa 
agegrcaggt 
gtctggtatt 
age agg rctt 
ategaegggt 
actggeggat 
tgggaaa a ac 
cgggca:c:t 
ggcacgegat 
gatggt gat t 



cgt actgeta 
gcgacagt aa 
gtgat tatgg 
ttaaaaagcg 
ggtct taaaa 
gtggcggggg 
tctggttatc 
tgcgccacec 
attac::gcg 
atcgagtccg 
■iczzz rgtc t 
gcattgcgcc 
aacgaeggtg 
ace c ecctgg 
atggggccag 
attgatctca 
-tgggrtttg 
at rggtgcca 
aaaacgctgg 
gaac ggt tga 



teggtagt tt 
ttaaagcege 
gtaacgtgtt 
ggctggcaga 
gtgtggcgct 
gtatggaaaa 
gtct tggaga 
atggttatca 
aaatg ^agga 
gtgettttae 
tcagt :aaga 
eggect tcga 
ctgccgctct 
ctegcattaa 
tacetgccac 
ttgaggctaa 
attc tgagaa 
gtggtgct eg 
ggctggcaac 
a 1 1 a a 



taacggttca 
cat tgaacgt 
acaagceggg 
aacggtgtgc 
tgccgcccag 
tatgagt tta 
eggacaggtt 
tatggggatt 
tgaactggcg 
agecgaaate 
cgaat t cccg 
taaagcagga 
ggtgattatg 
aagttatgcc 
geaaaaageg 
tgaagcattt 
agtgaatgtc 
tat tctggtc 
actgtgcat t 



60 

120 

180 

240 

300 

360 

420 

480 

54 0 

6 0 0 

66 0 

720 

780 

84 0 

90 0 

960 

1020 

1080 

1140 

1185 



<2io> :. 

<211> 1476 
<212> DNA 

<jI3> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
HMG-CoA synthase nucleotide sequence 

< 4 0 0 > 2 

angaaactct :aa:taaact ttgctggtgt ggtattaaag gaagacttag gccgcaaaag 60 

:aa:aacaat :a:acaatac aaact rgcaa ar gact gaac taaaaaaaca aaagaccg :* r i ? C 

gadcaaaaaa ccaga:ctca aaacg::ggt aitaaaggta trcaaattta ca:cccaa:t L80 

caacgtgtca accaatctga gctagagaaa tttgatggcg tctcccaagg taaatacaca 240 

attggtc tgg gccaaaccaa catgtctt 1 1 gtcaatgaca gagaagatat ctactcgacg 3 0 0 

tccctaaecg ttttgtctaa gttgatcaag agttacaaca togacaccaa caaaattggt 360 

agattagaag tcggtactga aactctgatt gacaagtcca agtctgtcaa gtctgtcttg 420 

atgcaattgt ttggcgaaaa cactgacgtc gaaggtattg ac acgct taa tgcctgttac 480 

ggtggtacca acgcgttgtt caactctttg aactggattg aat ::aacgc atgggatggt 540 

agagacgcca ttgtagtttg cggtgatatt gccarctacg ataagggtgc cgcaagacca 600 

accggtggtg ccggtactgc tgctacgtgg atcggtcctg atgctccaat tgtatttgac 660 

c ::-.:gtaagag :tr::ta:a: ggaa:a:g:c tacgattttt ac aagccaga tticaccagc 72 0 

gaatatcctt acgtcgacgg ccactcrtca ttaacttgtt acgtcaaggc tcttgatcaa 760 

g:::acaaga gttattccaa gaagg::a:: tciaaagggt tggttagcga tcccgctggt 8 4 0 

tcggatgctt tgaacgtctt gaaatatttc gactacaacg t ct cccatgt tccaacctgt 900 

aaattggtca caaaatcata eggtagatta ctatataacg atttcagagc caatcctcaa 960 

ttgttcccag aagttgacgc cgaattagct actcgcgatt atgacgaatc tttaaccgat 1020 

aagaacattg aaaaaacttt tgtcaatgtt gctaagccat tccacaaaga gagagttgcc 1080 

caacctttga ttgttccaac aaacacaggt aacatgtaca ccgcacctgt ttatgccgcc 114 0 

cttgcatctc tattaaacta tgttggatct gacgacttac aaggcaagcg tgttggttta 1200 

ttttcttacg gttccggttt agctgcatct ctatattctt gcaaaattgt tggtgacgtc 1260 

caacatatta tcaaggaatt agatatcact aacaaattag ccaagagaat caccgaaact 1320 

ccaaaggatt acgaagctgc catcgaattg agagaaaatg cccatttgaa gaagaacttc 13 8 0 

aaacctcaag gttccattga gcatttgcaa agtggtgttt actacttgac caacatcgat 1440 

g:i:aaar"ta gaagatctta cga:g::aaa aaataa 1476 



<210> 3 
<2il> 1509 
<2 12> DNA 

<2I3> Artificial Sequence 
<220> 

<22 3> Description of Artificial Sequence: Syntnetic 
HMG-CoA reductase nucleotide sequence 

<400> 3 

atggttttaa ccaataaaac agtcatttct ggatcgaaag tcaaaagttt atcatctgcg 60 
caatcgagct catcaggacc ttcatcatct agtgaggaag atgattcccg cgatactgaa 120 
agcttggata agaaaatacg tcctttagaa gaattagaag cattattaag tagtggaaat 180 
acaaaacaat tgaagaacaa agaggtcgct gc cttggtta ttcacggtaa gttacctttg 240 
tacgctttgg agaaaaaatt aggtgatact acgagagcgg ttgcggtacg taggaaggct 3 00 
ctttcaattt tggcagaagc tcctgtatta gcatctgatc gtttaccata taaaaattat 360 
gactacgacc gcgtatttgg cgcttgttgt gaaaatgtta taggttacat gcctttgccc 420 
gttggtgtta taggcccctt ggttatcgat ggtacatctt atcatatacc aatggcaact 480 
acagagggtt gtttggtagc ttctgccatg cgtggctgta aggcaatcaa tgctggcggt 540 
ggtgcaacaa ctgttttaac taaggatggt atgacaagag gcccagtagt ccgtttccca 600 
actttgaaaa gatctggtgc ctgtaagata tggttagact cagaagaggg acaaaacgca 660 
attaaaaaag cttttaactc :acat:aaga tttgcacgtc tgraaratat tcaaarttgt 720 
ctagcaggag atttactctt catgagattt agaacaacta ctggtgacgc aatgggtatg 780 
aatatgattt ctaaaggtgt cgaatactca ttaaagcaaa tggtagaaga gtatggctgg 840 
gaagatatgg aggttgtctc cgtttctggt aactactgta c:ja:aaaaa accagctgcc yuu 



atcaactgga 
gtcgtcagaa 
aacttggttg 
ttagtgacag 
aactgtataa 
tccatcgaa'3 
gacttat tag 
gcaagaatag 
gccggccat t 
cctaacaatt 
aaatcctaa 



tcgaaggtcg 
aagtgttaaa 
gatctgcaat 
ctgttttctt 
cattgatgaa 
t aggtacca: 
gtgtaagagg 
ct gcctgtgc 
tggt:caaag 
tggacgccac 



tggt aagagt 
aagtgatgt t 
ggctgggtct 
ggcat tagga 
agaagtggac 
cggtggtggt 
ccegcatg :t 
cgtc::gg:a 
tcatatgacc 
:gatataaa: 



gtcgtcgcag 
tccgcattgg 
gttggtggat 
e aagat cctg 
ggtgattcga 
ac:g:tc:ag 
accgctcctg 
gg^gaacrat 
racaacagga 
cgt t rgaaag 



aagctactat 
ttgagttgaa 
ttaacgcaca 
cacaaaatgt 
gaatttccgt 
aaccacaagg 
gt accaacgc 
cc::a:g:gc 
aacc:gc:ga 
atgggtccgc 



tcctggtgat 
cat tgctaag 
tgcagc taat 
tgaaagttcc 
atccatgcca 
tgcca: gt tg 
acgtcaat t a 
:gccc:agca 
accaacaaaa 
cacctgcatt 



9 6 0 

1020 

1060 

1140 

1200 

12 C 0 

132 0 

l^bO 

144 0 

1 b C 0 

1509 



<210> 4 

<21i> 1332 

<2 12> DNA 

<2 13> Artificial Sequence 



< 2 2 0 > 



Description cf Artificial Sequence: Syntuer . 
Mevalonate kinase nucleotide sequence 



<400> 4 
a t g t. c a 1 1 a z 
gctgt gt ae a 
ataagcgagt 
c ataagtggt 
t tggccaag g 
ccgt tgt tag 
atgtttgtt t 
c :cat rggt g 
g:ctaettgg 
catatagtga 
atagataa eg 
ggaacaa t a a 
ctaacct ata 
gtcaccgaga 
ctacaaggct 
gtagaaacta 
ctgcttgtct 
gatt tgagaa 
t tgt tacgaa 
gattt tagtt 
gcaaaaaat t 
aaaactacca 
tggactt cat 



cgttcttaa: 
a :aagcct gc 
catctgcacc 
ccatc aatga 
ctcaaca age 
ctcaactatc 
grct atgece 
ctgggtt ggg 
gggggttaat 
atcaatgggc 
ctgt ggecae 
a c a c a a a c a a 
ct agaat tec 
aat ttcctga 
tagagatcat 
ataatgaact 
caatcggtgt 
ttggctccac 
gagacat t ac 
acgagacatt 
tgaat aaaga 
caaagcaaca 
ag 



t tct gc accg 
cgtcg:tgct 
agatac t at t 
t t teaatgee 
caccgatggc 
cgaatccttc 
::atg:caag 
::caag:g:c 
aggat z t a at 
ct tc a taggt 
teat gg taat 
ttttaagttc 
aaggtctaca 
agttatgaag 
gactaagtta 
gtatgaacaa 
ttctcatcct 
aaaacc taec 
t :aag a g s aa 
tgaaa :agac 
tct t aaaat c 
aat tgacgat 



ggaaaggtta 
agtgtgtetg 
gaattggact 
atcaccgagg 
ttgtctc agg 
sac tacc a tg 
a at at t a agt 
est r.::::g 
ga zz tg g aaa 
gaa aagtgta 
gccctgctat 
ttagatgatt 
aaagatcttg 
ccaat tctag 
agtaaatgta 
ctat tggaat 
ggat tagaac 
ggtgctggtg 
attgacagst 
ttgggtggga 
a aat :::tag 
crat ta t tgc 



ttatt tttgg 
cgt tgagaac 
tcccggacat 
atcaagtaaa 
aactegttag 
cagegttttg 
tt tct 1 1 aaa 
tat :r::ggc 
ag:: gt :aga 
ttcaeggtae 
ttgaaaaaga 
tcccagccat 
ttgctcgcgt 
atgccatggg 
aaggcaccga 
tgataagaat 
t tat taaaaa 
gcggcggttg 
tea a aaagaa 
ctggct gctg 
tat tccaatt 
caggaaacac 



tgaacact ct 
ctacctgcta 
tagct t taat 
ctcccaaaaa 
tctt t tggat 
tttcctgtat 
gtctactt ta 
rttagctarg 
aaac ga t aag 
cccttcagga 
ctcacataat 
tccaatgatc 
tcgtgtgttg 
tgaatgtgcc 
tgacgaggct 
aaatcatgga 
tetgagegat 
ctctttgact 
attg:aagat 
tttgt taagc 
at t tgaaaat 
gaatt tacca 



60 
12 0 
18 0 
240 

3 0 0 
360 

4 2 'i 

4 ;i ' 

5 4 - J 

6 0 0 
6 6 0 
72 0 
780 
84 0 
900 
960 
1020 
1080 
1 L4 0 
1200 
1 2 6 0 
1320 
1332 



< 2 : o > 5 

<2 11> 1356 
<2 12> DNA 

< . . I 3 > Artificial Sequence 

< 2 2 0 > 

<^23> Description ;>f Artificial Sequence: Synthetic 
Phosphomeval onat e kinase nucleotide sequence 



<400> 5 

atgtcagagt 

gt tt tagata 

geccatcctt 

caat t taaag 

tcgataggcg 

tttaaaccta 

gatgatgcct 

agttttcatt 

ttagtcacag 

gt agacaaat 

ggtaaaat tg 

agattccca c 

aaa-:tgg:g: 

ccttcgggat 

gtccagaagg 

gaactcgatc 

gagactcatg 

:gtcaa a agt 

tttagaaaaa 

t tggatgatt 

i atgacgcca 

gacaaaagat 

aaagaaaaag 



tgagagcctt 
caaaatatga 
a cggttcatt 
at:ggggagtg 
gatctaagaa 
acatggacga 
a :ca:tcrca 
cgeacagaat 
tt:taactac 
at agagaagc 
gaagcg^gtt 
ccgcat: aat 
ac::ggttga 
r a act. tr atg 
t aaaaaat tg 
atgcaaa: tc 
acga: tacag 
ate ::gaa at 
:aa::aa aga 
gccagacc 1 1 
ttgcagtgat 
tttctaaggt 
ate eggaaac 



cagtgcccca 
agcat ttgta 
gcaagggtet 
gctgtaccat 
ccctttcatt 
etactgeaat 
ggaggat ag c 
tgaagaagtt 
age t ttggcc 
tattcataat 
tgatgtagcg 
etctaatttg 
tgaagaaga: 
gar gggegac 
gtatgattcg 
t agattt atg 
eg atcagat a 
eac aga agtt 
atctggtgcc 
aaaaggagc t 
tact a age a a 
teaatggetg 
ttatettgat 



gggaaagcgt 
gteggattat 
gat a a gt 1 1 g 
ataagt ccta 
gaaaaagt ta 
agaaaettgt 
gt t a z cgaae 
cceaaaacag 
teettttttg 
ttag z aeaag 
geggeagcat 
e z ag atattg 
tgga at at t a 
T .r. ' a a g a a t g 
eatatgecag 
gatggactat 
tttgagtete 
agagatgeag 
gat at z ga a z 
et taet tget 
gatgttgat z 
gatgtaaet e 
aaatag 



tactagctgg 
eggeaagaat 
aagtgcgtgt 
aaagtggctt 
t cgetaacgt 
tegttat tga 
ate gtggc a a 
ggetgggcte 
tateggacct 
tt get cat t g 
atggatctat 
gaagtgct ae 
z g a 1 1 aaaag 
■gt t c a gaa a c 
aaagc ttgaa 
eta a a:taga 
t tgagaggaa 
t tgee a z a at 
■:t:::g:aca 
t aat ace tgg 
ttagggetea 
aggetgactg 



tggatattta 
gcatgctgta 

gaa a a gt aaa 
eat tcctgtt 
at ttagctac 
tattttct ct 
eaga agat tg 
eteggeaggt 
ggaaaataat 
t :aagct cag 
cagatataga 
t taeggcagt 
taaeeattt a 
a g t a a a a c t g 
aatatataca 
teget taeac 
tgae tgtacc 
t ag ae gt t cc 
aactagetta 
tgctggtggt 
a ac eg ct aat 
gggtgttagg 



60 

120 

i 3 ^ 

24 0 
3 00 

3 6 0 

4 2 0 
4 SO 
540 

6 0 0 
66 0 
72 0 

7 --3 0 

B -t ; 

9 00 
96 0 

1. 0 2 0 

10 8 0 
1 14 0 

12 0 0 
1 2 6 0 
1320 

13 56 



<210> 6 
<211> 1191 
< 2 1 2 > DNA 

c213> Artificial Sequence 
<220> 

<223> Des:rip:i dh cf Artificial Sequence: Synthetic 

Mevaionace py roph cspnace dec aro cxy iase nucleotide 
sequence 



c 4 0 3 > 6 

atgaecgttt 

gggaaaaggg 

caagatgac c 

ttgtggttaa 

gacctacgee 

eaatggaaa e 

tccgetgetg 

tcaaet teag 

tttggcggat 

gtaeaaatcg 

gatat taaaa 

e tat t taaag 

attgttgaaa 

eatgecaeat 

atcatcagt t 

tttgatgcag 

gcatt tatct 

caget tgagg 

cttgagttgc 

gaaacaaaeg 



aeaeageate 
aea cga agtt 
t cagaaegt t 
aeggagaaec 
aat taagaaa 
tee aeat tgt 
getttgetge 
aaat a t c t ag 
aegtggeetg 
cagacag etc 
aggatgtgag 
aaagaattga 
aagat ttegc 
gtt tggaetc 
ggtgccacac 
gtccaaatgc 
ataaattgtt 
et t tcaae ea 
aaa agga tgt 
aatetttgat 



egttaeegea 
gaatctgcec 
gacct ctgeg 
aea c age ate 
ggaaatggaa 
ct ecgaaaat 
at tggtetet 
aatagcaaga 
ggaaatggga 
tgactggcct 
t teeaetcag 
aeatgtegta 
cacetttgea 
ttteeetcca 
cattaatcag 
tgtgttgtac 
tggetetgt t 
tea at ttgaa 
tge cagagtg 
tga cgeaaag 



c eegtcaaca 
a rea at t cgt 
g eta z tge a c 
gaeaatgaaa 
tegaaggaeg 
aaett teet a 
ge aattget a 
aaggggtctg 
aaagctgaag 
cagatgaaag 
ggtatgcaat 
c eaaagagat 
aaggaaae a a 
atatte taea 
ttttaeggag 
tacttagctg 
cetggatggg 
teatctaae t 
a 1 1 1 1 aac: c 
aetggtctac 



tcgeaaecet 
ecatat cage 
etgagtttga 
gaae t eaaaa 
cct eat tgee 
eageagetgg 
agt ta t ae ca 
gtteagettg 
atggtcatga 
cttgtgtcct 
tgaccgtggc 
ttgaagtcat 
tgatggatte 
tgaatgacae 
aaacaatcgt 
aaaatgagtc 
acaagaaat t 
t tactgeaeg 
aagt eggt t c 
caaaggaata 



taagtattgg 

gaetttateg 
a eg cgaeae t 
t tgtctgege 
caeat tatct 
tttagct tee 
at taeeaeag 
t agat eg t tg 
t tccatggca 
agt tgt cage 
aac et ecgaa 
gegtaaagee 
caaetetttc 
t tceaagegt 
tgcatacacg 
gaaactcttt 
tactactgag 
tgaat tggat 
aggeeca caa 
a 



60 
1 2 0 
1 6 0 
24 0 
300 
360 
42 0 
4 b U 
54 0 
6 0 0 
660 
72 0 
7P0 
84 U 
90 0 
960 
1020 
1U80 
1140 
1191 



<210> 7 

<211> 9253 

:212> DMA 

:2i:-. > Artificial Sequence 



•: 2 2 0 > 

• 2 2 : > 



E>esrnptirn cf Artificial Sequence: 
"single operon" nucleotide sequence 



Svnt het i r 



c4 0 0 > 7 
gacgctt 1 1 1 
ggaattcacc 
t tgaatgcac 
a cccgcttac 
acccgccgcg 
raccca raac 
ggcgtggaaa 
rcgagtggca 
c tac agate a 
caeggta t 1 g 
:g:3aag::a 
gagtcgact a 
etateggtag 
t aat t aaa 3c 
tgggtaargt 
gcgggctggc 
aaagtgtggr 
ggggc at 33a 
atrgtrttgg 
cceatggtta 
gtgaaa t gra 
ccggtgecct 
tcttcagtca 
gcccggcc tt 
gtgctgccgc 
tggctegcat 
cagtacc tgc 
teat tgaggc 
t tgattctga 
ccagtggtgc 
tggggctggc 
tgaat t a agg 
ggaagact ta 
c t a a a a a a a c 
ate c aaat t t 
gcttcccaag 
agagaagata 
atcgaca cca 
aagt ct gt r a 
gaeacget ta 
gaatct a a :; 3 
gataagggtg 
garget 3 :aa 
tacaagc rag 
tacgtcaagg 
ttggt tag eg 
gttttccutg 



atege aaetc 
atggtacccg 
agggagttec 
atetegegt t 
cactgagcaa 
tgggagaaag 
ttacgcctcc 
t tgtggaaa a 
atgat gatga 
atgccacgce 
gaa a a rgat t 
ggaggaatat 
1 1 ttaacggt 
c grc at tga a 
gtcaraagr r 
agaaaeggtg 
gctt gcrgre 
a a a t atg a gt 
a ga egg a rag 
tcatatgggg 
g gat g aa r tg 
t ac ag r rgaa 
agacgaaitc 
cgataaagea 
teeggtgact 
taaaagttat 
caegcaaaaa 
taatgaagca 
gaaagtgaat 
tegtattctg 
aacaetgtgc 
agga ragct a 
gg rcg raaa a 
aa a agaeege 
acatcccaae 
gt aaataea r 
tc tactcgac 
ac aa aat tgg 
ctgtett 
cc tgt ta 
ratgggatgg 
crgcaagacc 
t tgt at t tga 
at 1 1 -race ag 
ctcttgatea 
a t r rege tgg 



^3- 

atg 



tctactgt tt 
ggaggaggat 
caegggtacg 
ctccagttgg 
aaaag catgg 
caacgaagac 
tgaat ctacc 
tgaagtgtgt 
agtgatggat 
gtgggegttc 
at r t g r at 1 1 
aaaa tg aaaa 
tcactcget t 
eg tgc aa a aa 

3 1 3'3 = - 1 3 33 3 = 
tgeggattea 
raggr ratt r 
1 1 ag rccc r t 
gt 1 1 a tga rg 
attaccgrcg 
gcgrtacatt 
atrgt rr rgg 
ccga a age ga 
ggaacagtca 
atggaagaat 
gecageggtg 
gcgt tacaac 
tttgetgeae 
gtcaaeggcg 
gt cacactat 
attggcggeg 
aa tga aaetc 
gcaa raacaa 
tgaa raaaaa 
teaatgtgtc 
aattggt rtg 
gtccct a act 
tagattagaa 
gatgeaattg 
cggtggtacc 
tagagacgee 
aaccggtggt 
ctctgtaaga 
cgaat at r rt 
agtt tacaag 
t teggatg ct 



ctccataccc 
tactatatgc 
ctggaaaagt 
etgt t taatg 
ectggegtgt 
gcagt gatcc 
tatcctga ct 
ceggtatt tg 
tat c a a tgg t 
agtccgtgga 
arrragrtta 
attgtgtca t 
cca ceagege 
tcgat t raca 
a a a at e rgg r 
c ggt caat aa 
a g g r aggt c a 
a rt t a rt rg a 
t a ate rt ge 3 
aaaargt ggc 
car age gt a a 
t a a a tgt tgt 
at tea aegge 
ccgctgggaa 
ctgcggcgct 
gcgtgc cccc 
tggegggget 
agttccttgc 
gggccatcgc 
t aca tgecat 
gtcagggaat 
tea a rcaaac 
1 1 aca r a at a 
accagacc te 
aaccaate tg 
gg :caa a rca 
gt 1 1 tgtcta 
gteggtaccg 
tt tgg tga a a 
aargrgtcgt 
attgtagrr t 
geeggtartg 
get t rt tac a 
targtrgatg 
agtt at tec a 
t tgaacgt t 1 
a^aactcttcctu 



gt ttttttgg 
aaaeggaaca 
atgccgcaca 
ccaaaggaca 
ggactaactc 
geegt tgccg 
t teget a rcg 
cegcacgcac 
gtgatttagc 
tgg tga tgc a 
a ata ac c rgg 
cgtcagtgcg 
eatcgac c tg 
acaegttgat 
grgt raggr a 
agtatgtggt 
ggrgcagagc 
t gc a aa age a 
egatggect g 
t aaagagt ac 
agrggcagrr 
r a rt eg a a ag 
tgaag cgt ta 
cgcgtctggt 
ggcagcagge 
cgcattgatg 
gcaactggcg 
cgttgggaaa 
getegggeat 
gcaggcacgc 
tgcgatggtg 
tttgttggtg 
c aaact tgea 
a aaatgtcgg 
agetagagaa 
aca eg tec t t 
age tgatcaa 
aaactctgat 
a rac tgacgt 
tc aac t ct 1 1 

g- ggt gat at 

ttgctatgtg 
tggaa racgr 
gtratttttc 
agaaggctat 
tg aaatat 1 1 
ctegg LdgdL t 



gctagcagga 
cgtcatttta 
cacggcagac 
attattagtt 
ggtttgtggg 
t tatgagctt 
cgeca rcgat 
eactagtgcg 
agatgtat ta 
ggega eaaat 
ggat ret eta 
gtaegtae tg 
ggggcgacag 
gaagtgat t a 
r tgt t aaa a a 
tegggtctta 
attgtggegg 
egctctggtt 
a tgt gegee a 
gg aa t tacce 
g caat tgagt 
a a a a c c 1 1 c g 
ggtgcattge 
attaacgacg 
c 1 1 a c e c c e e 
ggtatggggc 
gatattgatc 
aacctggget 
cc tateggtg 
gataaaaege 
at tgaacggt 
tggtat taaa 
aatgaetgaa 
tattaaaggt 
at ttgatggc 
tgt caatgar 
gagt tacaac 
tgacaagtc c 
c gaa ggt at t 
gaac tggat t 
tgecat rtae 
gat egg tee t 
ctacgatt tt 
attaacttgt 
1 1 ct aaaggg 
rgaetacaac 
actatataac 



60 

120 

180 

240 

2 00 

3 6 0 

4 20 
48 0 
54 0 

0 0 0 
6 6 0 
720 
78 0 
84 0 
2 0 

9 6 0 

10 2 0 

: 0 8 0 

1140 
12 00 

: 2 60 

1.:.2 0 
1380 
1440 
1500 
1560 
1620 
1680 
174 0 
1800 
i86 0 
192 0 

1 98 0 
2U4 0 

2 1 J 0 
216 0 
2220 
2 2 8 0 
2 3 4 C> 
24 0 0 
24 6 0 
2520 
2 5 8 0 
264 0 
1 7 J 0 
1/7 6 0 
282 0 



6 



gatttcagag 
tatgacgaat 
ttccacaaag 
accgcatctg 
caaggcaagc 
tgcaaaattg 
gee a agagaa 
g::ca:t:ga 
ta::a:c :ga 
ggat :aca :: t 
at catctgcg 
cgac-at tgaa 
tagtggaaat 
g::a:-:t:tg 
t agg aag get 
taaaaa::at 
g:-:t::tg:-:: 
aa-,ggcaac~ 

ac aaaaogc a 
tcaaacttgt 
aatgggtatg 
gtatggctgg 
accagctgcc 
tcctggtgat 
catt getaag 
t gcagctaat 
tgaaagttce 
a:cc atgcca 
tgccatgttg 
acgtcaacca 
cgccctagc a 
a :■: a ac a a a a 
c ac ::g-: att 
c::aac:ccc 
gcctgccgtc 
:g:a::a^a: 
:aa:ga:::: 
acaagccacc 
accatccgaa 
aigc:cc-:a: 
gttgggccea 
g::aa:agga 
atgggccctc 
gg;cacc:a: 
aaacaat::: 
aattccaagg 
- rctgaagtt 
gatcatga c: 
tgaactgtat 
cggtgtt tec 
ctccacaa a a 
cactactcaa 
ga :att:gaa 
t a a agatctt 
g:aa:aaatt 
gg :agaicaa 



ccaatcctca 
c tttaaccga 
agagagt tgc 
t ttatgeege 
gtgttggttt 
t tggtgacgt 
tcaccgaaac 
aga agaact: 
::aa:a::ga 
atggttttaa 
caaccgagc: 
agcttggata 
a :aaaacaa: 
tacgett tgg 
:::::aac:: 
gactacga:: 
gttggtgtta 
a:ag agggt r. 
ggtgcaaeaa 
attttgaaaa 
a:caaa a aag 
ctagcaggag 
aatatgattt 
gaagatatgg 
accaactgga 
gttgtcagaa 
aacttggttg 
t tagtgacag 
aactgtataa 
tccatcgaag 
g act tat tag 
gc aagaatag 
getggecatt 
:-::aa :aa:t 
aaa: ::c aag 
geategggaa 
getget agtg 
a:: a t tga at 
a a t g 1 1 at t a 
gatggcttgt 
tccttccact 
gee a ag a at a 
agcgcctcta 
t z t a a tga :t 
at agg tgaa a 
ggtaacgece 
aagt tec tag 
tctacaaaag 
atgaagc caa 
aagt taag t a 
gaacaactat 
catcctggat 
ct taceggtg 
gagcaaattg 
ac ag act tgg 
a aaat :aaat 
ga tgat :tat 
atgt cagag t 



at tgttccca 
taagaacat t 
ccaatct ttg 
etttgeatet 
attttcttac 
ccaacat at t 
tceaaaggat 
z aaacct ca a 
tgataaattt 
::aa:a aaa z 
cat raggacc 
agaaaata eg 
tgaaga acaa 
a g aaaa a at t 
tgg tag aag: 
gtgtacttgg 
taggc tccct 

g - r - - - ag - 

::g: tt caac 
gat ttggtgc 
c 1 1 1 1 a a c t c 
atttactctt 
c taaaggtgt 
aggt tgtctc 
tcgaaggtcg 
aagtgttaaa 
gatctgeaat 
ctgtt ttctt 
cat tgatgaa 
taggtaccat 
gtgtaagagg 
t tgcctgtge 
tggt tea aag 
:gga-:3::a: 
tcgacccg: a 
aggt tat tat 
tgtctgcgtt 
t ggactcct: 
z tg agg ate a 
eteagg aact 
a oca tgc age 
tt aagttttc 
tttttgtatc 
t gg aa aag:: 
agtgtattca 
t gtcatttga 
atgattteee 
atcttgt tgc 
ttetagatgc 
aatgtaaagg 
tggaat tgat 
tag aact tat 
etggtggcgg 
acagct tcaa 
gtgggattgg 
c z tta gt at t 
tattg:: agg 
tgagag ret t 



gaagttgacg 
gaaaaaactt 
attgttccaa 
ctattaaaet 
ggttceggtt 
atcaagga at 
taega agctg 
ggttceattg 
aga ag at tt t 
agttattttt 
t tea teat ct 
tcetttagaa 
agaggtcg tt 
aggt gat a tt 
trttgtatta 
cgcttgttgt 
ggttat tgat 
t te t g z z a t g 
taaggatggt 
ctgt a agat a 
taeat taag a 
c atgagatt t 
cgaataetca 
egtttetggt 
tggtaagagt 
aagtgatgt t 
ggetgggtet 
ggeattagga 
agaagtggae 
eggtggtggt 
ecegcatget 
cgtcttggca 
teat atgace 
tgatataaat 
gtaggaggaa 
ttttggtgaa 
gaga a e etac 
ggatatt ag: 
agtaaatttc 
cgttagtctt 
gttttgttte 
t tt aaagtet 
aetggeetta 
gt t agaaa a t 
tggt a tec tt 
a aa ag a 1 1 ta 
agee at teea 
tcgcgttcgt 
tatgggtgaa 
cac egatgac 
aagaataaat 
t aa aaatctg 
eggttgetet 
a aag aaat tg 
ttgttgtttg 
ttaatt attt 
aaatatgaat 
tagtg ::::a 



ccgaat tagc 
ttgttaatgt 
caaacacagg 
atgttggatc 
tagctgeatc 
tagatat tac 
ccatcgaatt 
ageatttgea 
a tgatgttaa 
g g at tg aaag 
agtgaggaag 
gaat cagaag 
gect tggt ta 
aegagagegg 
g tatetgate 
g a aaatgt t a 
g gt a eat ct t 
r gtggetgt a 
at gae aagag 
tggt tag art 
tttgeacgte 
agaac aaeta 
1 1 a a age aaa 
aactactgt a 
gtcgtegeag 
tccgeat tgg 
gttggtggat 
eaagatcetg 
ggtgat ttga 
ac tgt te tag 
aecgcccccg 
ggtgaattat 
c ac a a t agga 
tgt t tgaaag 
1 1 a ace atgt 
eaetetgetg 
ctgctaataa 
tttaatcata 
c aaaaat tgg 
ttggatecgt 
ctgtatatgt 
act 1 1 aeeea 

get atggccc 
gat aag z at a 
t t agg aa tag 
c acaatggaa 
a tgat eetaa 
gtgttggtca 
tgtgcccta z 
gaggetgtag 
catggactgc 
agegatgatt 
ttgactttgt 
caagatgat t 
tta ageg t a a 
ga a a at a a a a 
tt aeeat gga 
gggaaag tgt 



tactcgegat 
tgetaageca 
taacatgtac 
tgacgaetta 
tctatattct 
taacaaatta 
gagagaaaat 
aagtggtgtt 
aaaa t a agga 
tcaa aag 1 1 1 
a tga t tec tg 
c at tat taag 
ttcacggtaa 
ttgeggtaeg 
gtttac cat a 
t aggt taeat 
a t c a t a t a e c 
agg taat caa 
gc eeagtagt 
tag a ag aggg 
tgeaa c atat 
ctggtgaege 
tgg tag a aga 
e cgacaaa aa 
aagetac tat 
t tgagttgaa 
t taaegcaea 
cacaaaatgt 
gaat t te cgt 
aaceaeaagg 
gt a te aacgc 
cettatgtge 
aac t tgctga 
at gggt tegt 
eat tac tgt t 
tgtac aacaa 
gegagtcatc 
agtggt ec at 
c caaggctca 
tgt tagc tea 
ttgtttgcet 
teggtgetgg 
aettgggggg 
tagt ga at ta 
at a a eg ttg t 
caataa acae 
c c tatactag 
cegagaaatt 
aaggct taga 
aaactaataa 
ttgtctcaat 
tgagaattgg 
tacgaagaga 
t tagttacga 
aaaatt tgaa 
ttatcataaa 
tt teat agga 
tac tagc tgg 



2 88 0 
2940 
3000 
3060 
3120 
3180 
324 0 

3 3 0 0 
3 3 6 0 
3 4 2 

3 4 S 0 
3 54 0 
3 6 0 0 
3 6 6 0 
3 7 2 0 
3 7 S 0 
3 84 0 

3 3 0 0 
3^60 

4 ■; 2 ;■■ 

4 '_• b 0 
4 14 0 
42 00 

42 6 0 
4320 

43 8 0 
444 J 
4 60 0 
4 56 0 
462 0 
4 6 8 0 
4 74 0 

4 r 0 0 
4--6 0 
4;' 2 0 
4* SO 

5 04 0 
5 1 0 0 
516 0 
5220 
5280 
5 3 4 0 
54 0 0 
5 'i \ 

5:2 : 

5 5 S 0 
5 64 0 
5700 
5 7 6 0 
5820 
5880 

5 94 0 

6 00 0 
6 0 6 0 
612 0 
6 13 1- 
6^4 J 
b j. j 0 



tggatat t 1 a 
gcatgctgt a 
gaaaagtaaa 
:att :crgt: 
att tagctac 
:att:c :tc: 

:agaag at tg 
jtcggraggt 
ggaaaacaat 
tcaagete ag 
cagataraga 
ttacggcagt 
:aaccactta 
agtaaaaccg 
aacac ata:a 
r.cgcc cacao 
:gactg:a:c 
t agaegttec 
aactagctra 
tgctggtggt 
:iaccg::aa: 
gggtgttagg 
gac cgtttac 
g aaaagggac 
agatgacctc 
grggtr aaat 
.: :cac3ccaa 
anggaaaccc 
cgctgctggc 
aaettcag a a 
tggeggatae 
ac a aategea 
cactaaaaag 
atttaaagaa 
cgctgaaaaa 
tgccacatgt 
catcagt tgg 
tgatgcaggt 
acctatctat 
gcttgaggct 
tgagttgcaa 
a a caaacgaa 
caag-ttggt 
acgeagaagc 
-gac :cca:g 
ccacgcgaga 
gggecttteg 
egggagegga 

;a:aaa:t g z 
c:cta:aa ac 



gt 1 1 tagata 
g:ccatcctt 
caatt taaag 
t egataggeg 
c z caaacc: a 
gacgatg::: 
agtttL'ja: t 
t:agtca:ag 
gtagacaaat 
ggtaaaartg 
ag attcccac 
aaactggcgc 
c ct tegggat 
gtccagaagg 
gaactcgatc 
gagactcatg 
cgtcaa aagt 
z t t agaaaaa 
- tggacgat t 
z atgacgeca 
gacaaaagat 
a a a ga aaaag 
a cagcatccg 
acgaagctga 
agaacgttga 
ggaga acca: 
ctaagaaagg 
caca: egtet 
ctcgctgcat 
atatcca gaa 
gtggc — ggg 
g aeagctc tg 
gat gcgagt t 
agaattgaac 
gat t tege ca 
ttggactctt 
cgccacacca 
cc aaatgctg 
aaattgt t tg 
ttcaaccatc 
aaggatgttg 
tetttgattg 
tgt t z tggcg 
ggtctgataa 
ccgaactcag 
gta gggaact 
tt ttat ttgt 
t ttgaacgtt 
z agg rat z aa 
tct 



caaaatatga 
aeggttcat t 
atggggagtg 
gate t aagaa 
acatgg aega 
a e c a 1 1 ::ca 
cgea j--l>^^^ t 
::::aa:ca: 
acagagaagt 
gaagegggtt 
cegcat taat 
atttggttga 
taactt tatg 
taaaaaattg 
atgeaaatte 
acgat taeag 
ateetgaaat 
taactaa aga 
gceagaectt 
ttge agtga t 
tttetaaggt 
ateegg a aae 
ttaccgcacc 
atetgeeeae 
cc t ctgegge 
a cage at :ga 
aaat ggaatc 
ccg a aa a z a a 
tggtttctgc 
t age a a ga a a 
aaatgggaaa 
actgg re tea 
ccact taggg 
atgtcgtaec 
cct t tgcaaa 
t ccc cccaac 
t taatcagt t 
tgttgtacta 
gctctgttcc 
aatt tgaatc 
ccagagtgat 
aegcaaagae 
gatgagagaa 
aa ragaat tt 
aagtgaaaeg 
gccaggcatc 
tgtttgtcgg 
gcgaageaac 
at :aag:aga 



agcatttgta 
gcaagggtct 
gctgtaccat 
z :ctttcatt 
eta :tgcaat 
ggaggatagc 
tgaagaagc t 
ag-tttgg-c 
tat tcataat 
tgatgtageg 
e t e t a a 1 1 1 g 
tgaagaagac 
gatgggegat 
gtatgattcg 
tagattt atg 
cgatc agata 
caeagaagt t 
atctggtgcc 
aaaaggagtt 
t act aag :aa 
teaatggctg 
t tatet tgat 
cgtcaa cat c 
caatt eg tec 
tactgeacct 
z aat gaaaga 
gaaggacgec 
ett tcet aca 
a at tg zz aag 
ggggtctggt 
agttgaagat 
g at gaa age t 
t atgcaat tg 
aaagagat 1 1 
ggaaacaatg 
attctacatg 
ttacggagaa 
ct tagctgaa 
tggatgggac 
atctaact t t 
t ttaactcaa 
tggtctacca 
gatttt tage 
gc-tggegge 
eegt ag z gee 
aaa taaa a eg 
tgaaegctet 
ggeceggagg 
agg :cat cct 



gteggat tat 
gataagt ttg 
ataagtccta 
gaaaaagt ta 
agaaacttgt 
gt raccgaac 
cc caaaacag 
tcctrtcttg 
ttagcaeaag 
geggeagcat 
ccagatat tg 
tggaacatta 
at taagaatg 
catacgccag 
gatggactat 
tttgagtctc 
agagatgeag 
gat atcgaac 
ctta tttget 
gatgttgate 
gaegtaaete 
aa at agg agg 
gcaaccctta 
atatcagtga 
gagt ttgaac 
act eaaaat t 
teat tg teca 
gcagetggtt 
ttatacc aat 
teaget tgt a 
ggt t atgat t 
tgtgtcc tag 
ac cgtggeaa 
gaagtcatgc 
atggattcca 
aatgacactt 
acaatcgttg 
aatgagtcga 
aagaaat tta 
actgeaegtg 
gtcggt tcag 
aaggaataae 
ctgatacaga 
agtagegegg 
gatggtagtg 
aaaggctcag 
cetgagtagg 
gtggcgggca 
gaeggatgge 



eggcaagaat 
aagtgcgtgt 
aaagtggct t 
t cgctaacgt 
tegt tattga 
at cgtggeaa 
ggctgggctc 
tateggae zz 
ttget c attg 
atggatctat 
gaagtgctac 
cgat taaaag 
gt tcagaaac 
aaagct tgaa 
ccaaactaga 
ttgagaggaa 
t tgeca caat 
ct cccgt aca 
t aatacct gg 
t tagggctc a 
aggctgactg 
taatactcat 
agtat tgggg 
ct ttatcgea 
gcgacact tt 
gtctgegega 
cattatctca 
tagct tcctc 
taccacagtc 
gatcgt tgtt 
cratggcagt 
t tgtcagc ga 
c ctccgaaet 
gtaaagecat 
actctttcca 
c caagegtat 
catacaegtt 
aactctttgc 
ctactgagca 
aattggatct 
gcccacaaga 
tgcaggcatg 
t taaatcaga 
tggtcccacc 
t ggggtctcc 
tcgaaagact 
a caaatccgc 
ggacgcccgc 
ct ttttgcgt 



6360 
6420 
6480 
6 54 0 
6 6 0 0 
6 6 0 
6 V.; 0 
6 7 ■: 0 
6 8 4 0 
6 y U 0 

6 960 

7 02 0 
7 0 8 0 
714 0 
72 0 0 
7260 
7 8 2 0 
7 8 8 0 
74 4 0 
7 5 0 0 
7 5 6 0 
7 C 2 0 
7680 
7 74 0 
7800 
7 8 6 0 
7 9 2 0 

7 9 8 0 
3 04 0 
3 1 0 0 
3 1 6 0 

8 2 2 0 
82 8 0 
8340 
84 0 0 
8460 
8 52 0 
8 5 8 0 
8640 
8700 
8 76 0 
8820 
8 3 8 0 

8 94 0 

9 0 0 0 
9 0 6 0 
9120 
918 0 
9 2 4 0 
9253 



^:210> 3 
:211> 476 D 
<212> DMA 

■ :213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic 
"MEVT " operon nucleotide sequence 



<4 00> 8 

gaegcttttt 

ggaattca:-: 

aactgtgtca 

:::ac:ag:g 

at egat t cue 

caaa ate egg 

a rggtcaata 

caggcaggte 

ta :tca r t rg 

gtaatcrtgr 

gaaaacgtgg 

era ragegta 

gt aaatgt t g 

aat t raaegg 

accgrtggga 

trtgrggege 

ggcgtgcccc 

ctggcggggc 

cagttcct tg 

ggggrcaccg 

t tacatgeca 

ggtcagggaa 

ctcaactaaa 

at tacacaac 

aaccagacct 

caac: aatct 

gggc :aaa r z 

tgttttgtct 

age egg tact: 

gtttggtgaa 

caacgegttg 

cat tgtagtt 

tgeeggtact 

ag::::c:a: 

1 1 a eg to gat 

gagt tatter 

tt tgaaegtt 

eaeaaaatea 

agaagttgae 

tgaaaaaact 

gat tgtte ca 

tc tat taaa z 

cggttccggt 

tatcaaggaa 

ttacgaagct 

aggttccatt 

tagaagatct 

cagtcat tte 

ct tea teat z 

gte r ttt ag a 

aagaggtege 

taggtgatac 

z t c c t g t a t L 



atcgcaactc 
atggtaeccg 
t cgtcagtg c 
ccat rgaect 
aacaegt tga 
cgcgtcaggc 
aagtatgtgg 
aggegcagag 
atg z a aa ag z 
gegatggcet 
c taaagag ta 
aagrggeagc 
t:a:: rg a a a 
ccgaagrgtt 
aegegtetgg 
tggeageagg 
ccg tat tga t 
tgcaactggc 
ccgt tgggaa 
cgctcgggca 
tgcaggcacg 
t tgcgatggt 
ctttgttggt 
aeaaaet tge 
caaaatgtcg 
gagrtagaga 
aa ratgt t 
aagt tgatca 
gaa act c tga 
a ae aetgacg 
tteaa rtctt 
tgcggtgata 
gt tgctatgt 
atggaa cacg 
ggtcattttt 
aagaaggcta 
t tgaaatatt 
taeggtagat 
geegaattag 
tt tgttaatg 
aeaa acacag 
tatgttggat 
tt agetgeat 
ttagatatta 
ge categaat 
gagcat t tgc 
t acgatgtta 
tggatcgaaa 
tagtgaggaa 
agaattagaa 
tgrettggtt 
ta rgagagcg 
ay z d t c t g a L 



tctaetgttt 
gggatce tct 
ggtaegt act 
gggggrgaca 
tgaagtgatt 
ae tgt t aaaa 
t tegggtet t 
rattgtggcg 
argctrtggt 
gatgtgrgrr 
eggaat tac e 
rgcaattgag 
gaaa a r rtt z 
aggtgrattg 
tact aae g ae 
e z 1 1 a c e c c e 
gggtatgggg 
ggatat tgat 
a aae ct gggc 
trctacrggt 
cgataaaacg 
gat tgaaegg 
gtggtat taa 
aaatga c tga 
gtattaaagg 
aatt tgatgg 
t tgt eaatga 
agagt tacaa 
t tgaeaagtc 
t egaaggtat 
tgaaetggat 
t tgecatcta 
ggateggtee 
e :c aegattt 
cat t aae ttg 
ret r taaagg 
tcgactaeaa 
tactata taa 
etaetegega 
ttgetaage c 
gtaaca tgta 
etgacgactt 
etctatattc 
e taacaaat t 
tgagagaaaa 
aaagtggtgt 
aaaaataagg 
gtcaaaagtt 
gatgattcc e 
gcat tat taa 
attcaeggta 
gt tgeggtae 

_g L t LdC'Cdt 



ctccataecc 
agagtcgaet 
get ateggta 
gta at taaag 
atgggtaa eg 
age gggc tgg 
aaaagtgtgg 
gggggcatgg 
t ategtettg 
aeeeatggtt 
cgtgaaa tge 
t reggtgett 
gtrttrragtt 
egerrggr 
ggtgetgeeg 
etggctegea 
ccagtac c tg 
ctcattgagg 
tttgattctg 
gecagtggtg 
ctggggctgg 
ttgaattaag 
aggaagact t 
a etaaaaaaa 
tatccaaat t 
egtt tereaa 
r ag aga a gat 
catcga e arc 
caagtctgtc 
tgaeacgett 
t ga atct aae 
egataagggt 
tgatgetcca 
t taeaage ca 
t tacgtcaag 
gttggttage 
egt t tt e rat 
egac tt eaga 
t t a tga c gaa 
at te cacaaa 
c accgcatct 
aeaaggeaag 
t tgcaaaatt 
age caagaga 
tgcccatttg 
t taetaettg 
aggattacac 
tatcatctgc 
gcgatat tga 
gtagtggaaa 
agtt aecttt 
gtaggaaggc 
dLddaaai ta 



gtttttttgg 
aggaggaata 
gt t t taaegg 
ccgccat tga 
tgt tacaagc 
cagaaaeggt 
cget tgeege 
aaaatatgag 
gagaeggaca 
ate at atg gg 
aggatgaact 
ttacagee ga 
aag aegaat t 
tcgataaagt 
ctctggtgat 
tta aaagt ta 
cca cgeaaaa 
ctaatgaagc 
agaaagtgaa 
ctegtattet 
caacactgtg 
gaggacagct 
aggcegcaaa 
caaaagaccg 
tacatcccaa 
ggt aaataca 
at r ta :tc ga 
aac aaaat tg 
aagtctgtet 
aatgcctgt t 
gcatgggatg 
gcegcaagac 
attgtatttg 
gat 1 t caeca 
gctet tgat e 
gat reegctg 
gt tecaacct 
gceaac ccte 
tec t taa ccg 
gagagagttg 
gt ttatgccg 
cgtgttggtt 
gttggtgacg 
atcaccgaaa 
aagaagaact 
aceaacat eg 
tatggttt ta 
gcaatcgagc 
aagcttggat 
taraaaacaa 
gtaeget ttg 
tctttcaatt 
tgactacgac 



gctagcagga 
taaaatgaaa 
t tcactcgct 
acgtgcaaaa 
cgggctgggg 
9tgcggattc 
reaggecatt 
t ttagccccc 
ggt t tatgac 
gat t accgcc 
ggege tacat 
aat cgtcccg 
ecegaaagcg 
aggaacagtc 
tatggaagaa 
tgccagcggt 
agegt tacaa 
atttgetgea 
tgtcaaegge 
ggtc acacta 
cattggegge 
aaatgaaact 
agcaacaaca 
ctgaacaaaa 
ctcaatgtgt 
caat tggtct 
tgtccct aac 
gtagattaga 
tgatgeaatt 
aeggeggtae 
gtagagaege 
caaccggtgg 
actctgtaag 
gegaatatec 
aagt ttacaa 
gttcggatgc 
gtaaat tggt 
aat tgttccc 
ataagaacat 

cct t tgeate 
tattttctta 
tccaacatat 
ctccaaagga 
t caaacctca 
atgacaaatt 
accaataaaa 
tcatcaggac 
aagaaaatac 
t tgaagaaca 
gagaaaaaat 
t tggcagaag 
cgegtat t tg 



60 
120 
160 
240 

3 0 0 
360 
420 
480 
■34 0 
600 
660 
720 
■7 AO 

04 0 
9 0 0 
"J 6 0 
102 0 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
156 0 
16 2 0 
16 8 0 
1740 
18 00 
1860 

iy2 0 

1980 
2 04 0 
2100 
2160 
2220 
22 8 0 
^340 
2400 
2460 
2520 
2580 
2640 
2700 
2 76 0 
2820 
2880 
2 94 0 
3000 
3060 
3120 
J lb 0 



gcgcttgttg 
cggttatcga 
::t:tgccat 
-taaggatgg 
retgtaagat 
ctacatcaag 
c cat gaga t t 
:cgaaca :tc 
zrcgcttctgg 
gtggtaagag 
aaagtgatgt 
tggctgggtc 
tggcattagg 
aagaagtgga 
ccggtggtgg 
gcccgcatgc 
ccgtcttggc 
gtcatatgac 
ctgatataa a 
ag g:atg:aa 
a atcagaacg 
tcccacccga 
ggtctcc ::a 
aaaga-cggg 
a atecgcogg 

rgCCCgCCat 



tgaaaatgt t 
tggtacatct 
gcgtggctgt 
tatgacaaga 
atggttagac 
act cgcacgt 
tagaa :aac: 
a::aaag c aa 
taa:tactg: 
tgtcgt cgca 
ttccgcattg 
tgtcggtgga 
acaagaccct 
cggtgatttg 
tactgttcta 
taccgctcct 
aggtga acta 
ccacaacagg 
tcgtttgaaa 
grttggrtgt 
cagaageggt 
ccccatgccg 
tgegagagca 
cetttegttt 
gageggaett 
aaa ctgc cag 
:a:aaa::ct 



at aggt t aca 
tat rat at ac 
aaggcaatca 
ggeccagtag 
tcagaagagg 
ctgeaacata 
actggtgacg 
atggtagaag 
accgacaaaa 
gaagctacta 
gttgagttga 
tttaaegcac 
gcacaaaatg 
agaatt tc eg 
gaac cacaag 
ggtaccaacg 
tccttatgtg 

gatgggtccg 
tttggeggat 
ctgataaaac 
aactcagaag 
gggaactgee 
tatctgttgc 
gaacgttgcg 
gc ate aaa t t 



tgcctttgcc 
caatggcaac 
atgctggcgg 
tccgtttccc 
gaeaaaaege 
t tcaaact tg 
caatgggtat 
agtatggctg 
aaccagctgc 
ttcctggtga 
acat tgctaa 
atgcagctaa 
ttgaaagttc 
tatccatgcc 
gtgccatgtt 
caegtcaat t 
ctgccctagc 
aaccaacaaa 
tc acctgeat 
gagagaagat 
agaat t cgc c 
tgaa aegecg 
aggcatcaaa 
tcgceggtga 
a age aaegge 
aagcagaagg 



cgttggtgtt 
tacagagggt 
tggtgcaaca 
aactt tgaaa 
aac taaaaaa 
tctagcagga 
gaatatgatt 
ggaagatatg 
catcaactgg 
tgttgtcaga 
gaatttggt t 
tttagtgaca 
caactgtata 
ate eatcgaa 
ggaet tatta 
agcaagaata 
ageeggceat 
acetaacaat 
taaatcctaa 
tt teagectg 
tggeggcagt 
tagegecgat 
taaaacgaaa 
acgetctect 
ecggagggtg 
ecatcctgac 



at aggcccct 
tgtttggtag 
aetgtt ttaa 
agatctggtg 
gettt taact 
gat t t actct 
tetaaaggtg 
gaggt tgtct 
atcgaaggtc 
aaagtgt taa 
ggatctgcaa 
gctgttttct 
acat tgatga 
gtaggtacca 
ggtgtaagag 
gttgcctgtg 
ttggt tcaaa 
t tggacgeca 
gt cgacctgc 
atacagatta 
agcgcggtgg 
ggtagtgtgg 
ggct cagtcg 
gagtaggaca 
gcgggcagga 
ggatggcctt 



3240 
3 3 00 
336 0 
3420 
3460 
3540 
3 6 0 0 

3 0 6 0 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
426 0 
4320 
4380 
4440 

4 5 00 
4 56 0 
4 6 2 0 
4 6 8 0 
4740 
4760 



i 2 1 D > 9 

. . ! 1 1 > 4 4 3 2 

<212> DNA 

<213> Artificial Sequence 
< 2 2 0 > 

^223> Description of Artificial Sequence: Synthetic 
" MEVB 11 operon nucleotide sequence 



<400> 9 
gcgcaacgca 
gcttccggct 
et atgaccat 
caccgggcce 
ggaggaatta 
eggtgaacac 
aa:::a:::g 
cat tagct tt 
aaa eteec a a 
tagtcttctg 
ttgtttcccg 
a aagtct act 
ggcrtt agct 
agaaaa zg at 
t a c c e e 1 1 e a 
agacte acat 
:att z :aa C g 
cgttegtgtg 
gggtgaa tg t 



attaatgtga 
egtatgttgt 
gattaege ca 
eeectcgagg 
a eeatgtcat 
tctgctgtgt 
zz aata ag rg 
aatc ataagt 
a a a t tggeca 
gateegctgt 
tatatgtt tg 
t tacccatcg 
at ggectact 
aa ge at a t ag 
ggaatagata 
aat ggaacaa 
at ret aa ::t 
ttggt caccg 
gee c Lacctag 



gt tagctcac 
gtggaat tgt 
agegegcaat 
tegaeggtat 
tacegttett 
a e a a c a a g e e 
agteatetgr 
ggtecate a a 
aggctcaaca 
t ag rtcaaet 
t t tgcctatg 
gtgetgggtt 

tggggggg^t 

tgaatcaatg 
acgctgtgg z 
taaacacaaa 
at a et agaat 
agaaat 1 1 ec 
yuLL ctgay a L 



teat taggca 
gageggataa 
taae e ctcac 
cgat aagctt 
aaet tctgea 
tgeegtegec 
a::aga:ac: 
tgat t t :aac 
age eacegat 
ate :gaatcc 
cce ccatgcc 
gggetcaage 
aat aggat ct 
gge et t eat a 
cact tatggt 
caatt t taag 
t :caaggtct 
tgaagt tatg 
uaLyacLaay 



ccccaggctt 
caatttcaca 
taaagggaac 
gatatcgaat 

cc ggg aaa gg 

gctagtgtgt 
at tgaat tgg 
gecat caccg 
ggct tgtct c 
ttccactacc 
aagaatatta 
gectctattt 
aatgact tgg 
ggtgaaaagt 
aatgccctgc 
tt cttagatg 
acaaaagate 
aagccaat tc 
L Laay taaat 



tacactttat 
caggaaacag 
aaaagctggg 
tectgeagta 
ttattatttt 
ctgcgt tgag 
act tec egga 
aggatcaagt 
aggaactcgt 
atgcagcgtt 
agttttcttt 
ctgtat cact 
aaaagctgtc 
gtattcaegg 
tatt tgaaaa 
at t tec cage 
ttgttgetcg 
tagatgecat 
gtaaaggcac 



6 0 

120 

180 

240 

300 

360 

42 0 

480 

540 

60 0 

660 

720 

78 0 

84 0 

90 0 

96 0 

1020 

1080 

114 0 



10 

cgatgacgag gctgtagaaa ctaataatga actgtatgaa caactattgg aattgataag 1200 

aataaatcat ggactgcttg tctcaatcgg tgtttctcat cctggattag aacttattaa 1260 

aaatctgagc gatgatttga gaattggctc cacaaaactt accggtgctg gtggcggcgg 1320 

ttgctctttg actttgttac gaagagacat tactcaagag caaattgaca gcttcaaaaa 1380 

gaaattgcaa gatgatttta gttacgagac atttgaaaca gacttgggtg ggactggctg 1440 

ctgtttgtta agcgcaaaaa atttgaataa agatcttaaa atcaaatccc tagtattcca 1500 

attattcgaa aataaaacta cca:aaagca acaaactgac gacctattat tgccaggaaa 1560 

cacgaatcta :catggactt rataggaggc agarcaaatg tcagagttga gagccttcag 1620 

tgccccaggg aaagcgttac tagctggtgg acatttagtt ttagatacaa aatatgaagc 1680 

atttgtagtc ggattatcgg caagaatgca tgctgtagcc catccttacg gttcattgca 1740 

agggtctgat aagtttgaag cgcgtgtgaa aagtaaacaa tttaaagatg gggagtggct 1800 

gtaccarata ag:cctaaaa gtggcttcat tcctgtttcg ataggcggat ctaagaaccc 1860 

ctccattgaa aaag:ta:cg :caacgta:t tagctactct aaacctaaca tggacgacta 1920 

ctgcaataga aacttgtncg ctattgacat tctctctgat gatgcctacc attctcagga I960 

ggatag:^: a:-:gaa:atc gcggcaa:ag aagattgagt ttccattcgc acagaattga 2040 

agaagtccc-: aaaacagggc :gggc:cc:c ggcaggttta gtcacagtt: taactacagc 2100 

:tcggc:ccc t:c:t tgtat cggacctgga aaa:aatg:a gaoaaatata gagaagttat 2160 

:cataa:cta g:a:aagttg ::catrg:ca agctcagggt aaaactggaa gcgggtttga 2220 

tgtagcggcg g:agca:atg gat ct at :: ag a:atagaaga ttc-:ca:ccg ca:taatctc 2230 

:aacttg-:ca gatattggaa g:g-:cac:ta cggcagtaaa ctggcgcatt tggttgatga 2340 

agaagaccgg aatattaega ttaaaagtaa ccacttacct tcgggattaa ctttatggat 2400 

gggegatatt aagaatggtt cagaaacagt aaaactggtc cagaaggtaa aaaattggta 24 6 0 

tgactcgcat atgccagaaa gctcgaaaat atatacagaa ctcgatcatg caaattctag 2520 

atttatggar ggactatcta aactagatcg cttacacgag actcatgacg attacagcga 2580 

tcagatattt gagtctcttg agaggaatga ctgtacctgt caaaagcatc ctgaaatcac 2640 

agaagttaga gatgcagttg ccacaat tag acgctccttt agaaaaataa ctaaagaatc 2 700 

tggtgccgat atcgaacctc ccgtacaaac tagcctattg gatgattgcc agaccttaaa 2760 

aggagtxc tt acttgcc:aa tacctggtgc tggrggttat gacgccattg cagtgattac 2820 

taagcaagat gttgatctta gggctcaaac cgctaatgac aaaagatttt ctaaggttca 2880 

atggctggat gcaactcagg -tgaetgggg tgttaggaaa gaaaaagatc cggaaactta 2940 

trttgacaaa taggaggtaa tactcatgac cgtttacaea gcatccgtta ccgcacccgt 3 000 

caacatcgca acccttaagt attgggggaa aagggacacg aagctgaatc tgc ccaccaa 3 060 

ttcgtccata tcagtgactt tatcgcaaga tgacctcaga acgttgacct ctgcggctac 3 12 0 

tgcac^tgag tttgaacgcg a:actttgtg gttaaatgga gaaccacaca gcatcgacaa 3 180 

tgaaagaact caaaattgtc tgcgcgacct acgccaatta agaaaggaaa tggaatcgaa 324 0 

ggacgcotca ttgcccacat tatctcaatg gaaactccac at tgtctccg aaaataactt 3300 

c rccacagca g^tggtttag cttcctccgc tgctggcttt gctgcattgg tctctgcaat 3360 

tgctaagtta taccaatcac cacagtcaac ttcagaaata tctagaatag caagaaaggg 3420 

gtctggttca gcttgtagat cgttgtttgg cggatacgtg gcctgggaaa tgggaaaagc 3480 

tgaagatggt catgattcca cggcagtaca aatcgcagac agctctgact ggcctcagat 3540 

gaaagcttgt gtcctagt tg tcagcgatat taaaaaggat gtgagttcca ctcagggtat 3600 

g-:aattga:c gtggcaacct ccgaactatt taaagaaaga attgaacatg tcgtaccaaa 3660 

gagatttgaa gtratgcgta aagcrattgt cgaaaaagat ttcgccacct ttgcaaagga 3720 

aacaatgatg gattccaact ctttccatgc cacatgtttg gactctttcc ctccaatatt 3780 

ccacatgaat gacacttcca agcgtatcat cagttggtgc cacaccatta atcagtttta 3840 

cggagaaaca atcgttgcat acacgtttga tgcaggtcca aatgctgtgt tgtactactt 3900 

agctgaaaat gagtcgaaac tctttgcatt tatctataaa ttgtttggct ctgttcctgg 3960 

atgggacaag aaatttacta ctgagcagct tgaggctttc aaccatcaat ttgaatcatc 4020 

taactttact gcacgtgaat tggatcttga gttgcaaaag gatgttgcca gagtgatttt 4 080 

aactcaagtc ggttcaggcc cacaagaaac aaacgaatct ttgattgacg caaagactgg 4 140 

tctaccaaag gaataactgc agcccggggg atccactagt tctagagcgg ccgccaccgc 4200 

ggtggagctc caattcgccc tatagtgagt cgtattacgc gcgctcactg gccgtcgttt 4260 

tacaacgtcg tgactgggaa aacc:tggcg ttacccaact taatcgcctt gcagcacatc 4320 

ccrctttcgc cagetggcgt aatagcgaag aggcccgcac cgatcgccct tcccaacagt 4 380 

tgcgcagcct gaatggcgaa tggaaattgt aagcgttaat attttgttaa aattcgcgtt 4440 

aaatttttgt taaatcagct cattttttaa ccaataggcc ga 4482 



1 1 



< 2 1 0 > 10 

< ;. 1 1 > 5 4 9 
<212> DIIA 

1S> Artificial Sequence 



Description of Artificial Sequence: Syntheti* 
Isopentenyl pyrophosphate isomerase (idi) 
nuc leot ide sequence 



<40 0> 10 

atgcaaacgg 

aagtatgccg 

aatgccaaag 

gtgtggacta 

atccgccgtt 

gactttcgct 

tttgccgca c 

tggtgtgatt 

nggatggtga 

cttaaat a a 



aacacgtcat 
cacacacggc 
gacaattatt 
actcggt t tg 
gccgt tatga 
accgcgccac 
gcaccactag 
tagcagatgt 
tg z aggcgac 



tttattgaat 
agacacccgc 
agttacccgc 
tgggcaccca 
gcttggcgtg 
cgatc cgagt 
tgcgt tacag 
acta:acggt 
aaat :gcgaa 



gcacagggag 
ttacatctcg 
cgcgcactga 
caactgggag 
gaaat tacgc 
ggcattgtgg 
at caatgatg 
attgatgcca 
gccagaaaac 



ttcccacggg 
cgttctccag 
gcaaaaaagc 
aaagcaacga 
ctcctgaatc 
aaaatgaagt 
atgaagtgat 
cgccgtgggc 
gattatctgc 



tacgctggaa 
ttggctgttt 
atggcctggc 
agacgcagtg 
tatctatcct 
gtgtccggta 
ggat tatcaa 
gttcagtccg 
atttacccag 



60 
120 
180 
240 

300 
360 
420 
480 
540 
549 



< 2 1 0 > 1 1 

< 2 1 1 > 9 0 0 
<212> d:ia 

< 2 :..:-> Artificial Sequence 



< 1 2 -J > 

< _ 2 j> > 



Description of Artificial Sequence: Synthetic 
Farnesyl pyr cphosphate synthase (ispA) nucleotide 
sequence 



<400> 11 
atggactttc 
tttatcgcc c 
ttattaggtg 

gt tagcacaa 
ttaattcatg 
tgccatgtga 
gcgttct cga 
atgattt ctg 
gate tagacg 
a n na c egg eg 
gga cgtcgtg 
gt tcaggatg 
gc cga c cage 
aagaaagc cc 
to uctccata 



cgc agcaact 
cactgccctt 
gtaagegect 
acacgctgga 
atgatttacc 
agt t tggega 
ttt taagega 
aactggegag 
eggaaggcaa 
cat tgat t eg 
ctetge eggt 
aeatectgga 
aac t tggt aa 
gggat ctgat 
ceteggcaet 



cgaagc ctgc 
tcagaacact 
gcgacctttc 
cgcacc cget 
ggcaatggat 
ageaaacgeg 
tgccgatatg 
egee agtggt 
acacgtacct 
egccg regtt 
aetcgaeaag 
tgtggtggga 
aagt acctac 
egacgatgee 
ggaagegct a 



gttaagcagg 
cccgtggtcg 
ctggtttatg 
gecgccgttg 
gatgaegatc 
attctegctg 
c eggaagtgt 
at tgceggaa 
e tggacgege 
egcet tggtg 
tatgeagaga 
gatactgeaa 
c ctgc act tc 
egteagtege 
geggactaca 



ccaaccagge 
aaaccatgea 
ccaccggtca 
agtgtatcca 
tgegtcgegg 
gegacget tt 
cggaccgcga 
tgtgcggtgg 
t tgagegtat 
cat taagege 
gcatcggcct 
cgttgggaaa 
tgggtcttga 
tgaaacaact 
t catccagcg 



getgagcegt 
gtatggcgca 
tatgttcggc 
cgcttactca 
tt tgccaacc 
acaaaegctg 
cagaatt teg 
tcaggcat ta 
t cat cgtcat 
eggagat aaa 
tgect t ccag 
aegecagggt 
gcaagcccgg 
ggctgaaeag 
taataaataa 



60 

120 

180 

240 

300 

360 

42 0 

480 

540 

6 00 

660 

720 

780 

840 

900 



< 2 1 0 > 12 

< 2 1 1 > 5 0 51 
<2 12> D1JA 

<21.5> Artificial Sequence 

< 2 2 0 > 

^22 3^ Description of Artificial Sequence: Sy utile tic 



12 



1 MB I " operon nucleotide sequence 



<400> 12 

gcgcaacgca 

gcttccgg-t 

ccatgaccat 

taccggge-c 

ggaggaat ta 

cggtgaac ac 

aacetacctg 

:a:: age::: 

aaactcccaa 

:ag:::c::g 

c:gccccccg 

aaagt :ta:c 

ggccr:ag:t 

agaaaacgac 

cacccctcca 

agac:ca-:at 

cactccaacg 

cgttcgtgtg 

gggegaaege 

cgacgacgag 

aataaatcat 

aaatctgagc 

ttgetet ttg 

g a a a c e g r a a 

ctgtttgtca 

at catttgaa 

cacgaat tea 

cg::::aggg 

atttgtagee 

agggtccgac 

gtacc a:a:a 

tttcatrgaa 

ctgeaataga 

ggatagcgtc 

agaagtrccc 

cetggcctcc 

ceataactta 

tgtagcggcg 

:aa:::gc ca 

agaagactgg 

gggcgacacc 

egattegcat 

act tatggac 

tcagatat tc 

agaagtcaga 

eggtgecgat 

aggagttctc 

taagcaagat 

atggetggac 

tettgataaa 

caacac :gca 

ttcgcccata 

t gcae ctgag 

tgaaagaact 



attaatgtga 
cgtatgttgt 
gat tacgeca 
cccctcgagg 
accatgteat 
:c:gccgtg: 
ct aacaagcg 
aa: cat aagt 
aaac:ggcc a 
gate cgttgt 
eacacgCCCg 
c c acccatcg 
aeggectact 
aagcacatag 
ggaatagaca 
aacggaacaa 
ateccaacce 
ttggccaccg 
gc cctacaag 
gecgeagaaa 
ggactget tg 
gacgae ttga 
actttgttac 
gac gatt t c a 
agegcaaaaa 
aataaaac: a 
cc aeggace t 
aa ag :gttac 
ggac cat egg 
aa gc t tgaa g 
agce ctaaaa 
a aagt tat eg 
aacccgt teg 
ac cgaacatc 
a aaac agggc 
tcctctgtat 
gca eaagttg 
gcagcatatg 
gacac eggaa 
aacac tacga 
aagaatggc t 
atgccagaaa 
ggaccatcta 
gagtctcttg 
gatgcagttg 
atcgaacctc 
acttgettaa 
gttgatctta 
gtaact cagg 
taggaggtaa 
a z cec CaagC 
c :agcgactt 
ttcgaacgcg 
caaaat tgtc 



gttagcccac 
gtggaac tgt 
agegegcaat 
C egaeggtat 
tacege cct t 
acaacaagcc 
agtcatc tgc 
ggt cc acc aa 
aggctc aaca 
tagcccaacc 
tttgcctatg 
gtgccgggcc 
tgggggggtt 
tgaac :aacg 
acgccgtggc 
taaacacaaa 
acactagaat 
agaaatetc c 
gcttagagac 
ccaataatga 
tetcaategg 
gaattggccc 
gaagagacat 
get ac gaga e 
at t tgaataa 
ccacaaagca 
cataggaggc 
tagccggtgg 
caagaacgea 
tgcgtgcgaa 
gcggccceac 
cc aacgc att 
t cactgacac 
gcggeaaeag 
t gggcccctc 
cggacccgga 
cccaccgcca 
gac rcaccag 
gcgccaccca 
t caaaagc aa 
eagaaac agt 
gectgaaaat 
aaccagaccg 
agaggaatga 
ccacaatcag 
ccgtacaaac 
tacccggtgc 
gggct caaac 
ccgactgggg 
t accc atgac 
ategggggaa 
tacegcaaga 
ac acc t tgtg 
tgcgcgacct 



ag 
at 
cc 



tcattaggca 
gageggataa 
taaccctcac 
cgacaag :ct 
aacttctgea 
cgccgccgcc 
accagacact 
tgac t tc aac 
ccaecgat 
cegaatcc 
c ccacgcc 
gggetcaagc 
aataggatct 
ggcrtccaca 
cacctacggc 
c aaccc c aag 
cccaaggCcC 
tgaagccacg 
cacgaccaag 
accgtacgaa 
tgcttctcat 
cacaaaactt 
tactcaagag 
acccgaaaea 
agate tcaaa 
ac aaat cgac 
agac caaatg 
ac ac C Cage t 
tgc eg t age c 
aagt a aa caa 
tc c tgt c teg 
t age tact tt 
tccctecgat 
aagattgagt 
ggcaggctca 
aaacaacgea 
ageccagggt 
atacagaaga 
eggeagcaaa 
ccacttacct 
aaaactggte 
acacacagaa 
cccacacgag 
ctgtacctgt 
acgctccttt 
tagettat eg 
tggtggttat 
cgetaatgac 
tgceaggaaa 
cgee tacaca 
aagggaca eg 
tgacctcaga 
gee aaatgga 
aegecaat ta 
gaaac tc^ac 



ccccaggctt 
caat ttcaca 
taaagggaac 
gatatcgaae 
cegggaaagg 
getagcgtgt 
attgaattgg 
gccateaccg 
ggcctgtctc 
tec cacta.ee 
aagaatat ta 
geceetatte 
aacgaec tgg 
ggegaaaage 
aacgc cc Cgc 
CccccagaCg 
acaaaagatc 
aagceaatte 
ttaagtaaat 
caaccattgg 
cctggattag 
aeeggtgctg 
caaat tgaca 
gaetegggtg 
a tea aacccc 
gat ct at tat 
tcagagttga 
ttagataeaa 
caccet tacg 
tt caaagatg 
ataggeggat 
aaacctaaca 
gatgcccacc 
tt teat t cgc 
gtc aeagttt 
gacaaatata 
aaaat tggaa 
ttcccacccg 
ccggcgcatc 
tegggaccaa 
cagaaggcaa 
ctcgatcatg 
ac tcatgacg 
caaaagtate 
agaaaaataa 
gatgattgee 
gacgecattg 
aaaagatttt 
gaaaaagatc 
geatcegt ta 
aagtcgaate 
acgtcgaccC 
gaacc acaca 
agaaaggaaa 
at Cg Le Lccg 



tacactttat 
caggaaacag 
aaaagctggg 
ccctgcagta 
ttattatttt 
c tgcgttgag 
acc tecegga 
aggatcaagt 
aggaactcgt 
atgcagcgtt 
agttttcttt 
c tgtatcact 
aaaagctgtc 
gtattcaegg 
tacccgaaaa 
at c tcccagc 
ttgttgctcg 
tagatgecat 
gtaaaggcac 
aattgataag 
aacttattaa 
gtggcggcgg 
gcttcaaaaa 
ggactggctg 
tagcat tcca 
tgc caggaaa 
gagecttcag 
aatatgaagc 
gttcat tgea 
gggagtggct 
ctaagaaccc 
tggacgacta 
attctcagga 
aeagaatcga 
taaetacagc 
gagaagtcat 
gcgggtttga 
cattaatctc 
tggttgatga 
ct t tatggat 
aaaat tggta 
caaattctag 
at tacagega 
ctgaaatcac 
ctaaagaat c 
agaccttaaa 
cagtgattac 
ctaaggttca 
eggaaact ta 
ccgcacccgt 
tgeccaccaa 
ctgcggctac 
gcatcgacaa 
tggaatcgaa 
aaaataaccc 



60 
120 
18 0 
240 

3 00 
360 
420 

4 80 
540 
6 00 
660 
720 
78 0 
84 0 
9 0 0 
960 
1020 
108 0 
1140 
1200 
1260 
1320 
1380 
1 4 -1 0 

1 5 0 0 
1560 
16 2 0 
1 6 8 0 
174 0 
18 0 0 
18 6 0 
1920 
1980 

2 04 0 
2 10 0 
2 160 

^ n o q 

2280 

2 34 0 
2400 
24 60 
2520 
2580 
2640 
2700 
27 60 
2820 
2880 
2940 
3000 

3 0 6 0 
3 120 
3 180 
3240 
3 J 0U 
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t cctacagca 
tgctaagtca 
gtctggtt ca 
tgaagatggt 
gaaagct tgt 
g :aatcgacc 
gagattcgaa 
aacaatga:g 
c:acatgaat 
cggagaaaca 
agctgaaaat 
angggacaag 
taacttca ct 
aactcaagtc 
tctaccaaag 
act t tat tga 
gcagacac c c 
tcagtra-:::-: 
tgtgggcacc 
gagcttggrg 
accgatccga 
agtgcgt tac 
gi attacacg 
a :aaa: ^ gcg 
tcca-::ag:t 
gtattacgcg 
tacccaa::t 
ggcccgcacc 
agcgc:aa: a 
caatagg:cg 



gctggtt tag 
taccaattac 
gcttgtagat 
:a:gatt :ca 
gccctagttg 
gtggcaaccc 
gecatgcgta 
gat tc ^a act 
gacacttc ca 
atcgttgcat 
gagtcgaaac 
aaatt tacta 
gcacgtgaat 
ggttcaggcc 
gaataactgc 
atgcacaggg 
get t aeatct 
gccgcgc ace 
cacaa-tggg 
eggaaatta z 
gtggcattgt 
agatca atga 
gtattgatgc 
a ag z z ag aaa 
etagagegge 
cgetra-tgg 
aatcgccttg 
gatcgccctt 
t" tgtt aaa 
a 



cttcct :cgc 
cacagtcaac 
cgttgt-rgg 
tggcagta za 
ecagegatat 
ccga act a: t 
a age cat tgt 
ctttccatgc 
agegtate at 
acacgtttga 
tctt tgcat t 
ct gage age t 
tggatct tga 
cacaagaaac 
agecegggag 
agttcccacg 
cgcgttetcc 
g age aa a a a a 
agaaageaac 
gecteetgaa 
ggaaaatgaa 
tgatgaagtg 
cacgccgtgg 
a: gatt atet 
cgecaccgeg 
ergtegtttt 
cagcacatcc 
cccaaca^z t 
act cgc gt t a 



tgrtggcttt 
t teagaaata 
eggataegtg 
aa:cgcagac 
taaaaaggat 
taaagaaag a 
eg aa aaagat 
caeatgtttg 
cagttggtge 
tgcaggtcca 
tatctataaa 
tgaggctt tc 
gttgcaaaag 
aaacgaatct 
gaggattaet 
ggtacgctgg 
agttggctgt 
gratggeetg 
gaagacgcag 
t c t a t e t a t e 
gtgtgtccgg 
atggat tare 
gcgt teagtc 
g:actca:c-: 
gtggagctce 
acaacg: z^z 
c c ctt tegec 
gcgcagectg 
aatttttgnt 



getgeat tgg 
tctagaatag 
gcctgggaaa 
agctctgact 
gtgagt tc ca 
attgaacatg 
ttcgee acct 
gactct ttec 
caca ccat ta 
aatgctgtgt 
ttgtttggct 
aaceatcaat 
gatgttgcca 
ttgattgacg 
atatgeaaac 
aaaagtatgc 
t taa tgccaa 
gcgtgtggac 
tgateege eg 
ctga ctt teg 
tatttgeege 
aatggtgtga 
cgtggatggt 
agcttaaata 
aattege c ct 
gactgggaaa 
agctggcgta 
aatggcgaat 
aaa t cage tc 



tetctgeaat 
caagaaaggg 
tgggaaaagc 
ggectcagat 
ctcagggtat 
tegtaccaaa 
t tgcaaagga 
ct ccaatat t 
atcagt t t ta 
tgtactactt 
ctgttcctgg 
t tgaatcat c 
gagtgatttt 
caaagactgg 
ggaacacgtc 
cgcacacacg 
aggacaat ta 
t aac t eggt t 
ttgccgt tat 
ctaccgcgcc 
acgcaccact 
tt tagcagat 
gatgeaggeg 
acceggggga 
atagtgagtc 
accctggcgt 
atagegaaga 
ggaaat tgta 
attt 1 1 taac 



3360 
3420 
3460 
3540 
3600 

3 6 6 0 
3720 
3780 
3840 
3900 
3960 

4 02 0 
4 08 0 
4140 
4200 
4260 
4320 
4 1 8 0 
4440 
4 5 0 0 
4560 
4620 
4680 
4740 
4 800 
4860 
4920 

4 98 0 

5 04 0 
5 0 51 



<210> 13 
<211> 5 96 3 
<2 12> DMA 

<2L3> Artificial Sequence 
<220> 

<223 > Description of Artificial Sequence: Synthetic 
"M3IS" operon nucleotide sequence 

<400> 1? 

gegcaaegea attaatgtga gt tagc t z ac teattaggca ccccaggctt tacactttat 60 

gettcegget cgtatgttgt gtggaattgt gageggataa caattteaca caggaaacag 120 

etatgaecae gattaegeca agegegcaat caaccctcac taaagggaae aaaagctggg 180 

t aecggg z-z-z ecc :ccgagg tega^ggtat egataagett gatatcgaat tectgeagta 240 

ggaggaatta accatgtcat tacegt tctt aacttctgea cegggaaagg ttattatttt 300 

tggtgaa z ac tetgetgtgt a:aa:aag:c tgeegteget getagtgtgt ctgcgttgag 360 

aacctacctg ctaat aagcg agtoatctgc accagatact attgaattgg acttcccgga 420 

cattagettt aatcataagt ggtceateaa cgatttcaat gccatcaecg aggatcaagt 480 

aaactcccaa aaattggcca aggctcaaea age c accgat ggcttgtctc aggaactcgt 540 

tagtctcctg gatecgttgt tagctcaact arcegaatec ttccactace atgcagcgtt 600 

ttgtt tc tg tatacgtttg tttgcctatg ecc eeatge z aagaatatta agttttcttt 660 

aaagtctact ttaeccatcg gtgctgggct gggctzraagc gectctat tt :tgtatcact 720 

ggectcaget atggcctact tgggggggtt aa:aggat:t aatgacttgg aaaagctgtc 780 

agaaaacgat aagcatatag tgaatcaatg ggecttcata ggtgaaaagt gtattcaegg 840 

taccccttca ggaatagata acgctgtggc cacttatggt aatgccctgc tatttgaaaa 900 

agactcacac aatggaacaa caaacacaaa caactttaag ttcttagatg atttcccagc 96u 
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cattccaatg 
cgttcgtgtg 
gggtgaatgt 
cgatgacgag 
aa taaat cat 
aaatctg age 
ttgctct:tg 
gaaattgcaa 
ccgtttg:ta 

cacgaatcta 
tgccc-aggg 
atrtgtagt z 
agggtctgat 
gtac cat at a 
t t teat z gaa 
:tgcaat ag a 
ggatag-gtt 
aga agtt c cc 
tttgg-ctcc 
tcataat tta 
tgtagcggcg 
taat t tgc ca 
agaagactgg 
gggegatat t 
tgattegcat 
atttatggat 
tcagatat t t 
agaagt taga 
tggtg-cgat 
aggagtt rtt 
caagcaagat 
atggctggat 
t ct tg at aaa 
c aaca: cgea 
1 1 cgt ::a:a 
tgcac:-gag 
tgaaag aa:t 
ggaegrcc r a 
tec tae age a 
t gcta agt t a 
gtetggttca 
t gaagatggt 
gaaagct tgt 
geaattgacc 
gagattt gaa 
aacaatgatg 
ctacatgaat 
eggagaa ac a 
agetgaaaat 
atgggacaag 
t aaetttact 
a ac t c aagt c 
tetacea aag 
attttattga 
gcagacacec 
t tagtt a :cc 
tgtgggcacc 



atcctaacct 
t tggtcaccg 
gceetacaag 
gctgtagaaa 
ggactgcttg 
g atgat ttga 
aetttgttac 
gatgat 1 1 ta 
a gegeaaaaa 
aacaaaacca 
cc a eggaett 
aa a gcgt tae 
ggattategg 
aagtttgaag 
agteetaaaa 
a a a gt tat tg 
aatrt gtteg 
aeegaacate 
a aaa eaggge 
ttttttgtat 
geaeaagt tg 
geagcatatg 
gatattggaa 
aatat taega 
aagaatggtt 
atgc cagaaa 
ggaetateta 
gagtctct t g 
gatgeagt tg 
atcgaacct z 
arcegcttaa 
gt tgatct ta 
gtaa et cagg 
ta g g aggt a a 
aee et taa gt 
teagtgaett 
t z tgaaege g 
z aaa attgt e 
t tgeeeae at 
getggtttag 
ta :caat:a z 
g-ttgtagat 
:a:gattcca 
gtectagt tg 
gtggeaaeet 
gteatgcgta 
gat tccaact 
gacaetteca 
ategt tgeat 
gagt egaaae 
aaatttaeta 
geacgtgaat 
ggtteaggee 
gaat aact gc 
atgcacaggg 
gcttacat :t 
gccgcgcac t 
c a c a a c t g g g 



atactagaat 
agaaat ttcc 
gcttagagat 
ctaataatga 
tetcaategg 
gaattggete 
gaagagacat 
gttaegagac 
at t tgaat aa 
eeaeaaag ea 
eataggagge 
tagetggtgg 
caagaatgc a 
tgcgtgtgaa 
gtggc tte at 
et aaeg t at t 
1 1 a 1 1 g a t a t 
gtggeaae ag 
egggeteete 
eggaeetgga 
ctcattgtca 
gatet atcag 
gtget aetta 
ttaaaagtaa 
cagaaacagt 
get tgaaaat 
aac taga teg 
agaggaatga 
eeae aat tag 
e rgt acaaae 
taeetggtgc 
gggetcaaae 
etgaetgggg 
ta zz eatgac 
attgggggaa 
tatege aag a 
aeartttgtg 
:g-:g:ga::t 
tat c t z aat g 

e ae a gee a ae 
cgttgtttgg 
tggeagcara 
teage gatat 
cegaaet at t 
aageeat tgt 
et 1 1 ecatgc 
agegtatcat 
aeaegtttga 
tetttgeatt 
e tgagcaget 
tggat ct tga 
e aeaagaaae 
ageergggag 
agt tcccacg 
cgrrgtt :tr: 
gage aaaaaa 
agaaagccta^. 



tccaaggtct 
tgaagttatg 
catgactaag 
aetgtatgaa 
tgtt tcteat 
eaeaaaaet t 
taeteaagag 
a tt tgaaaca 
agat et taaa 
a :aaatcgac 
agateaaatg 
at at t tagtt 
cgctgtag ec 
a agtaaaeaa 
tee tgtt teg 
tagctaet tt 
z t tet etgat 
aagattgagt 
ggeaggttta 
aaataatgta 
agcteagggt 
atatagaaga 
eggeagt aaa 
ceatttaeet 
aaaactggtc 
atatacagaa 
ettaeaegag 
etgtacetgt 
aegtteettt 
t a get tat tg 
tggtggttat 
eget aatgac 
tgt taggaaa 
e gt t tae a :a 
aagggaeaeg 
t gaeet e aga 
gttaaatgga 
aegeea at ta 
gaa aet e rac 
tgetggettt 
1 1 ea gaa at a 
-ggataegtg 
aate ge agac 
taaaaaggat 
taaaga aaga 
tgaaaaagat 
eacatgtttg 
eagttggtgc 
tgc aggt cea 
tatetataaa 
tgaggctt tc 
gttgeaaaag 
a aaegaatct 
gaggat tact 
ggtacgctgg 
agt t ggetgt 
gc atggec tg 



acaaaagatc 
aagecaatte 
ttaagtaaat 
caactattgg 
cctggat tag 
aeeggtgctg 
caaat tgaca 
gaettgggtg 
ateaaat ecc 
gatetattat 
tcagagttga 
t tagatacaa 
eatect taeg 
z t taaagatg 
ataggeggat 
aaae ctaaea 
gatgecta re 
ttteat tege 
gteaeagttt 
gaeaaatata 
aaaat tggaa 
ttcccacccg 
ctggcgeatt 
tegggattaa 
cagaaggtaa 
etcgatcatg 
aetcatgacg 
eaaaagtate 
agaaaaataa 
gatgattgec 
gacgecat tg 
aaaagatttt 
gaaaaagatc 
ge at ec gt t a 
a agt tgaatc 
a r.gt tgaec t 
gaaccac-3L ea 
agaaaggaaa 
at tgtct eeg 
getgeattgg 
t z tagaa t ag 
geetgggaaa 
a getct gae t 
gtgagtteca 
at tgaacatg 
ttcgeca cc t 
gaetct ttcc 
cacaccat ta 
aatgctgtgt 
ttgtttggct 
aaccateaat 
gatgttgcea 
t tgattgae g 
atatge aaa z 
aaaagta t gc 
1 1 aatgeeaa 
gcgtgtggae 
LgaLccyccy 



ttgt tgeteg 
tagatgecat 
gtaaaggcac 
aattgataag 
aacttattaa 
gtggcggcgg 
get tcaaaaa 
ggactggctg 
tagtattcca 
tg :caggaaa 
gagecttcag 
aatatgaage 
gt teat tgea 
gggagtggct 
ctaagaacc e 
tggacgacta 
a t z et cagga 
ac agaattga 
taaetacage 
gagaagttat 
gcgggtttga 
cattaatctc 
tggt tgatga 
ct ttatggat 
aaaattggta 
caaattctag 
at tacagega 
ctgaaatcae 
ctaaagaatc 
agacct taaa 
eagtgattae 
etaaggttca 
eggaaact ta 
ccgcacccgt 
tgc ecaccaa 
etgeggctae 
gcat cgacaa 
tggaatcgaa 
aa aataact t 
t ctetgeaat 
e a agaaaggg 
tgggaaaage 
gg ec tcagat 
etcagggtat 
tegtaccaaa 
t tgeaaagga 
ctccaatatt 
atcagt ttta 
tgtactact t 
ctgttcctgg 
t tgaatcatc 
gagtgat t t t 
caaagactgg 
gga aeacgte 
cgcacacacg 
agga caatta 
t aac t eggt t 
LtgecyttaL 



1020 
1080 
1140 
1200 
1260 
132 0 
1380 
1440 

15 0 0 
156 0 
1620 

16 8 0 
1740 
18 0 0 
1360 
1920 
193 0 
2 ( j 4 0 
210 0 
216 0 
222 0 
22 8 0 
2340 
2400 
24 6 0 
2520 
2 58 0 
2640 
2 70 0 
2 7 6 0 
2 32 0 
2 8 8 0 

2 94 0 

3 0 0 0 
3 06 0 
3 12 0 
316 0 
324 0 
3 3 0 0 
3 3 6 0 
3 4 2 0 
3 4 8 0 
3 5 4 0 
3 6 0 0 
3 66 0 
3720 
3 76 0 
3840 
3 9 00 

3 96 0 
4020 
4080 
414 0 

4 2 0 0 
42 6 0 
4 3 20 
4380 
4 4 4 0 
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gagcttgg rg tggaaattac gcctcctgaa tctatctatc ctgactttcg ctaccgcgcc 4500 

a:cgatccga gt:ggcattgt ggaaaatgaa gtgtgtccgg tattcgccgc acgcaccact 4560 

agtgcgtta: agaccaatga tgatgaagtg atggattatc aatggtgtga tttagcagat 4620 

gcattacacg gcattgatgc cacgccgtgg gcgttcagtc cgtggatggt gatgcaggcg 4680 

a:aaatcgog aagccagaaa acgatcatct gcatttaccc agcttaaata acccggggga 4740 

:::actagt: -tagagcggc cgccaccgcg gaggaggaac gagtaatgga ctttccgcag 48<")0 

caacccgaag cctgogttaa gcaggccaac caggcgctga gccgrtt tat cgccccactg 4 86 0 

ccctctcaga acactcccgt ggtcgaaacc argcagcatg gcgcattatt aggtggtaag 4920 

cgcctgcgac ccttcctggc ttatgccacc ggtcatatgt ccggcgttag cacaaacacg 4980 

ctggacgcac ccgccgccgc cgctgagtgt atccacgctt actcattaat tcatgatgat 504 0 

:ca:cggcaa nggatgatga cgat ctgcgt cgcggtttgc caacctgcca tgtgaagttt 5100 

ggcgaagcaa acgcgattct cgctggcgac gctttacaaa cgctggcgtt ctcgatttta 5160 

agcgatgccg atangccgga agtgccggac cgcgacagaa tttcgatgat ctctgaactg 5220 

gcgagcgcca gcggnattgc cggaatgngc ggtggtcagg cattagattt agacgcggaa 5280 

ggcaaacacg cacctctgga cgcgctcgag cgtattcatc gtcataaaac cggcgcattg 5340 

attcgcgccg ccgttcgcct tggcgcatta agcgccggag ataaaggacg ccgtgctctg 5400 

ccggcactcg acaagtatgc agagagcatc ggccttgcct tccaggt tea ggatgacatc 5460 

ctggatgtgg rgggagatac tgcaacgttg ggaaaacgc: agggtgccga ccagcaactt 5520 

ggtaaaagta cctaccctgc acctctgggt cttgagcaag cccggaagaa agcccgggat 5530 

ctgaccgacg atgc-rcgtca gtcgctgaaa caactggctg aacagtcact cgatacctcg 5640 

gcactggaag cgctagcgga ot-dLC^zc-BLtc cagcgtaata aataagagct ccaattcgcc 5700 

::atag:gag :cgtatta:g :gcgc::a:t ggccrgtcgtt ttacaacgtc gtgactggga 5760 

aaa:cccgg: gtca:ccaac ttaat-:g:ct tg:agcacat ccccctttcg ccagctggcg 5820 

taatag:gaa gagg:ccgca ccgatcg:cc ttcccaacag ttgcgcagcc tgaatggcga 5880 

acggaaattg taagcgttaa tattttgtta aaattcgcgt taaatttttg ttaaatcagc 5940 

toatttttta accaataggc cga 5963 




Attorney Docket No. 2000-0007 
U.C. Docket No. B02-016 
Serial No. 1 0/006,909 



Appendix B 



STATEMENT TO SUPPORT FILING AND SUBMISSION 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Atty. Docket No: 2000-0007 




0 ? 2002 



In re patent application of 
KEASLING, JAY et al . 

\ 

Serial No .10/006,909 \ 
Filed: December 6, 2 00 1 
For: BIOSYNTHESIS OF I SOPENTENYL PYROPHOSPHATE 



STATEMENT TO SUPPORT FILING AND SUBMISSION IN 
ACCORDANCE WITH 37 C.F.R. 55 1.821-1.825 



Assistant Commissioner for Patents 
Washington, D.C. 20231 
Box SEQUENCE 



Sir : 



In connection with a Sequence Listing submitted concurrently 

herewith, the undersigned hereby states that: 

1. the submission, filed herewith in accordance with 37 
C.F.R, § 1.821(g), does not include new matter; 

2. the content of the attached paper copy and the 
attached computer readable copy of the Sequence Listing, submitted in 
accordance with 37 C.F.R. § 1.821(c) and (e), respectively, are the same; 
and 

3. all statements made herein of their own knowledge are 

true and that, all statements made on information and belief are believed to 
be true; and further, that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of the United 
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States Code and that such willful false statements may jeopardize the 
validity of the application or any patent resulting therefrom. 



Respectfully submitted, 



Date U 
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